Differential regulation of chromogranin B/secretogranin I and secretogranin II by forskolin in PC12 cells.
The factors which regulate the expression of the granin family of secretory proteins have yet to be completely described. The present study investigated the effects of forskolin (FSK), an activator of adenylate cyclase, on the regulation of chromogranin B/secretogranin I (CgB) and secretogranin II (SgII) mRNA levels in rat PC12 cells. PC12 cells were treated with 10 microM FSK for time points up to 48 h and were harvested for cAMP determination, RNA isolation and Northern blot analysis, or fixed in 4% paraformaldehyde for immunocytochemistry. Cellular cAMP levels peaked after two h of FSK treatment and remained elevated for 48 h. Chromogranin B mRNA increased with FSK treatment, reaching a maximum of 7-fold above control after 24 h, while the level of SgII mRNA decreased to a level of 65 +/- 10% of control after 48 h. The effects of FSK on CgB mRNA appear to be mediated by cAMP, as 8-bromo-cAMP (500 microM) resulted in a 2.8-fold increase in CgB mRNA, and H-89 (30 microM), a selective inhibitor of cAMP-dependent protein kinase, reduced the FSK-mediated response. The level of CgB was also increased in FSK-treated cells, as evidenced by immunofluorescent analysis which showed a more intense staining in PC12 cells treated with FSK for 48 h than in untreated cells. The intensity of SgII staining was diminished by FSK treatment, most likely a result of a decreased rate of synthesis as well as an increase in the release of SgII. This study demonstrated that the mRNA and protein levels of CgB and SgII are differentially regulated by cAMP in PC12 cells.